Abstract: E-learning, a technology-mediated learning approach, is a pervasively adopted teaching/learning mode for transferring knowledge. Some of the motivational factors for its wide adoption are time and location independence, user-friendliness, on-demand service, resource richness, and multi-media and technology driven factors. Achieving sustainability and performance in its delivery is of paramount importance. This research utilizes the critical success factors (CSFs) approach to identify the sustainable E-learning implementation model. Fifteen CSFs have been identified through the literature review, expert opinions, and in-depth interviews. These CSFs have been modeled for interdependence using interpretive structural modeling and Matriced' Impacts Croise's Multiplication Appliquée a UN Classement (MICMAC) analysis. Further, the model has been validated through in-depth interviews. The present research provides quantification of CSFs of E-learning in terms of their driving and dependence powers and their classification thorough MICMAC analysis. The E-learning system organizers may focus on improving upon the enablers such as organizational infrastructure readiness, efficient technology infrastructure, appropriate E-learning course design, course flexibility, understandable relevant content, stakeholders' training, security, access control and privileges, commitment, and being user-friendly and well-organized, in order to enhance the sustainability and performance in E-learning. This study will also help E-learning stakeholders in relocating and prioritizing resources.
Introduction
The present-day world is experiencing rapid changes in the field of education. These changes are due to revolutions in information and communication technology (ICT) . With the emergence of computers, mobiles, and the Internet, sharing information has become very easy. Similarly, new computing paradigms such as cloud computing and data centers offer unlimited computing and storage facilities [1] . Besides, new Internet of Things-based solutions can connect various smart gadgets and people to establish a dynamic and interactive contextual environment [2] . With the phase [19] . CSFs are the variables that are required to be measured in each phase of implementation, beginning from the planning phase, to ensure the process of execution [20] . Hence, it is essential to identify, control, and measure CSFs to ascertain the success of the entire system to achieve the quality standards of sustainable E-learning.
This study identifies important CSFs and develops the relationship model between CSFs for enhancing sustainability and performance in E-learning. There are structural relationships between variables that can be identified through contextual analysis by the experts in the field. The interpretive structural modeling (ISM) is a technique that guides the whole process and helps in the development of the hidden structure of interactions between variables. Further, it can help in distinguishing between enablers and outcome variables. Similarly, the Matriced' Impacts Croise's Multiplication Appliquée a UN Classement (MICMAC) analysis helps in clustering the variables into different domains of significance. CSFs' interaction in the form of enablers and outcome variables will help to enhance sustainability and performance in E-learning. Hence, the following objectives are set forth for this research.
•
To identify the important CSFs in sustainable E-learning for successful implementation.
•
To establish a model to show the hierarchy of CSFs in the form of enablers and outcome variables with the help of ISM and MICMAC techniques.
The remainder of the paper is organized into seven sections; namely, the research methodology, literature review, analysis, results and discussion, practitioner implications, limitations and future research, and conclusion.
Research Methodology
The first stage of the research identified all the CSFs present in the E-learning area, which resulted in 36 CSFs [21] . With the help of decision makers (DMs) in a brainstorming session, CSFs were reduced to 15 that played a significant role. These CSFs are explained in the following section of the literature review. The profiles of all the decision makers are mentioned in Table 1 . All the DMs had more than five years of experience with the E-learning system. The CSFs number reduction helped to remove complexity in ISM, as the large number of CSFs would cause large matrices to be analyzed in addition to difficulty in pairwise comparisons. In the second stage, the ISM technique was applied to the 15 CSFs identified in the first stage. Interactive learning processes were integrated into ISM, and various variables that are connected through some relationship were put together in a structural form [22] . It uses the basics of graph theory and employs interactive learning to exploit theoretical, conceptual, and computational leverage to illustrate a contextual relationship among variables. Thus, ISM identifies inter-relationships among variables to build a concrete model [23, 24] .
ISM is a kind of modeling that can quantify the effect of one variable on another. A group of DMs may judge the interactions between two variables. Many a time, the relationship is not simple, and thus needs to be simplified from a complex structure. The outcome of the ISM model is portrayed in terms of a diagraph that shows the inter-relationships. On the basis of the relationship, a series of matrix tables are formulated, known as a structural self-interaction matrix (SSIM). SSIM is formulated based on the comparison between two variables through a pair-wise comparison. Later, this SSIM is used to formulate the reachability matrix.
In summary, the ISM modeling methodology consisted of various stages, including identification of variables of interest, preparation of SSIM and reachability matrix, partitioning of the reachability matrix, incorporation of transitivity in SSIM, conical matrix construction, and diagraph development. Once the matrices were prepared, the driving power and dependence were calculated. The driving power and dependence were employed in the classification of variables using MICMAC analysis. Finally, the model was validated through in-depth interviews that lasted between 15 min and an hour with six reviewers with varying experience with E-learning, as mentioned in Table 1 . All the participants, decision makers, and reviewers contributed to the research with a high level of ethical standards and had no objection to including their opinions anonymously.
CSFs of E-Learning through Literature Review
Adoption of technology-assisted learning such as E-learning has increased in recent times as a result of the availability and affordability of information and communication technology. Nonetheless, E-learning implementation requires careful planning. This paper takes the critical success factors approach to implementing E-learning to make it effective and sustainable. The critical success factors are defined as "the limited number of areas in which results, if they are satisfactory, will ensure successful competitive performance for the organization" [25] . Numerous studies exist in the literature that have identified CSFs for E-learning implementation across the globe, including, for instance, studies in Iran [26, 27] , Serbia [28] , United Arab Emirates (UAE) [29] , Taiwan [30, 31] , Australia [32] , Malaysia [33, 34] , Thailand [35, 36] , Sudan [37] , Ghana [38] , New Zealand [39] , United Kingdom [40] , and USA [41] .
In order to identify CSFs in the area of E-learning, an extensive literature review was conducted in the previous study [21] . In summary, 64 research articles in total, published during 2005-2016, were chosen to extract CSFs, and were subsequently validated through a survey. This resulted in a total of 36 CSFs grouped into five dimensions including student, Instructor, design and contents, system and technological, and institutional management service. In this study, the inter-relationships between the CSFs were studied to evaluate, prioritize, and classify using ISM and MICMAC. During group decision making, using brainstorming methodology and employing the feedback of decision makers (DM), the 15 most significant CSFs were selected to keep the complexity of ISM manageable. The details of DMs are given in Table 1 . In this session, CSFs were also ranked as per their mutual influence and dependence. The CSF variables, along with referring articles, from most independent to the final desired CSF appropriate system for enhancing sustainability and performance of the E-learning system, are shown in Table 2 . In the subsequent paragraphs, these CSFs are explained. 
Network Security
Network security is a paramount prerequisite for any information technology (IT) based initiative. Ever increasing threats to information security from both external and internal attackers have negatively influenced the utilization of the Internet for E-learning [32] . In the field of E-learning, some CSFs are technology related, such as reliability of hardware, bandwidth, accessibility, and network security [42] .
Efficient Technology Infrastructure
A solid and efficient technology infrastructure foundation in course communication, delivery, and support is vital for the electronic course to be successful [35] . Efficient technology infrastructure along with good internet speed helps enable browsing of E-learning content in the campus. University authorities should properly implement access to the Internet throughout the university campuses, with sufficient internet speed [42, 43] . Interactive E-learning with supporting technologies and vast learning resources is essential [32] . Students of the university are more interested in enrolling in electronic-based courses that offer a promising and positive approach to support an E-leaning based methodology [29] . A lack of good information technology (IT) infrastructure can lead to students dropping out of the online courses [30] 
Organizational Infrastructure Readiness
The institutional readiness is related to issues of financial, infrastructure, cultural, and content readiness [47] . Eight factors that are supposed to be measured to assess E-learning implementation readiness are the following: "psychological readiness, sociological readiness, environmental readiness, human resource readiness, financial readiness, technological skill readiness, equipment readiness, and content readiness" [62] . Institutions must analyze their requirement and formulate a well-prepared road-map before implementation of E-learning [34] . Organizations need to have a systematic plan for financial support, proper feedback, and a plan for diversity evaluation [42] .
User-Friendly and Well-Organized
This is a very important characteristic of the course content of E-learning methodology. The instructor organizes and arranges the course in an effective manner so that students feel comfortable using it [50] . Students highly appreciate content that is well-organized, efficiently accessible, properly written, interactive, of an appropriate length, valuable, and flexible [40] .
Appropriate E-Learning Course Design
Appropriate E-learning course design makes online courses appealing and well-demanded. The visual formation and course blueprint design help students in learning the course [27] . The course display design interface has a significant impact on the successful implementation of E-learning systems. This component is of paramount importance and is used to bring the content of the course into a perfect frame that suits the students' understanding and skills [51] .
Stakeholders' Training
The training of all the stakeholders such as university administrative staff, faculty, and students is essential. The customized knowledge and practice will help all stakeholders to increase the learners' ability in using and learning the course [52] . Appropriate training is a vital enabler for the implementation of E-learning as one cannot practice it without undergoing systematic training, as its operation depends on human skills. It delivers skills and knowledge that would drive the E-learning [54] .
Course Flexibility
The E-learning course should be facilitated in on-demand mode. In the view of students, course flexibility involves the effectiveness and ease of taking the courses in their working, study, or free time [52] . System quality ensures the features and effectiveness of the executing platforms such as stability, flexibility, and reliability of courses [28] .
Understandable Relevant Content
The extent of similarity between users' requirement vis-à-vis instructors' and institutes' offered features in the form of information, course content, and services should be essentially high [52] . E-learning may also be defined as the application of advanced computers and related technology to provide information, instruction, and content for learning [29] . One of the advantages of this technology is that it helps learners to get increased accessibility to information and better learning content [52] .
Commitment
Commitment is a promise and obligation by the user to take the task seriously. Stakeholders delivering the right commitment in the teaching/learning process will help to achieve the required performance and sustainability [55] . Lecturers' and students' commitment is also very essential in the teaching/learning process, without which the system would not be in a position to deliver the required results [26] . It helps users to keep focus and leads to the success and learning of the course.
Computer Competency (ICT Skills)
E-learning is considered a bridge between modern and old skills [63] . E-learning implementation in the organizations faces some challenges if there are deficiencies of skills and absence of expertise to use a computer [64] . Some planning is required before the beginning of the course. The students using the E-learning methodology become familiar with basic computer abilities. Getting these abilities gears them to having an affirmative approach towards IT and fewer challenges with selecting contents [46] . In E-learning, attending some online coursework, technology literacy, and ICT skills enrich the students' learning experience [19] .
Interaction with Instructor
The role of the virtualized teacher and student interaction is essential in the E-learning environment. Even though there is a bigger scope and various methods of interaction and communication between students and the instructor, there is the urgency of preparing a proper plan that should be employed for virtual learning environments in order to boost the learning process [48] . Proper interaction is even more important when the E-learning project requires support among students of different backgrounds, locations, and standards [31] .
Interaction with Other Students
An E-learning system can deliver a significant effect if it is supported by a facility that enables communication and interaction between students [45] . The important requisites of learning approaches are the relations between learners themselves and teamwork in learning that provides good results because of peer interactions. Therefore, students' interactivity in the system is anticipated to be a unique issue that might affect students' adoption of E-learning [36] .
Motivation
Motivation involves the power and aspiration of stakeholders to be continuously interested and committed to make an effort to attain a goal of using the E-learning system. Motivation is an important factor in online courses and is directly associated with the success of the students' and instructors' learning. Motivation is also observed as the most relevant factor related to the high level of accomplishment, especially as far as students' satisfaction, enjoyment, and confidence are concerned [13] . E-learning is a novel way of teaching and learning for many stakeholders in institutes of higher education. Installation of technology requires the involvement of the instructor and learners to use the services. Lin et al. (2011) found that the core team should motivate and encourage staff and students to use the E-learning courses.
Easy Language Communication
Communication is an exchange of information using some medium from sender to recipient. Simple language that is easily understood by the learners is required for the positive implementation of E-learning [37] . The language barrier could be a huge hindrance for Asian universities while adopting these E-learning platforms [31] . Hence, care must be taken to use simple language, and resources that make E-learning successful. FitzPatrick [35] concluded that the language barrier is a huge obstacle for the universities in Gulf countries.
Appropriate System for Enhancing Sustainability and Performance in E-Learning
Nowadays in higher educational institutes, technology-mediated learning has become a trend, such as virtual laboratory initiatives [58] . Many universities are adopting it in different modes to manage the needs of the new era. Several institutions of higher education are set up as only online learning providers and other traditional universities have started new online programs, while others have announced online learning components to improve some of their existing current programs [61] . The E-learning system can be made successful with the help of the realization of CSFs [49] . Enforcement of an appropriate system will contribute to augmenting sustainability and performance of E-learning in higher educational institutions [59, 60] .
ISM Analyses

Development of Structural Self-Interaction Matrix
The 15 E-learning CSF variables earmarked at the end of the first brainstorming session were pairwise compared. The relationship between variables-for instance, i and j-may be obtained by asking a simple question like 'leads to', 'increase each other', or 'no influence'; hence, an appropriate conclusion can be established. Thus, there could be four types of relationships between i and j, indicated by letters V, A, X, and O, such as i leads to accomplish j, j is accomplished by i, i and j lead each other to increase both, and i and j do not have any relations. A total of 105 combinations of the distinct pairs were made from 15 variables and compared pairwise. This led to the development of the SSIM matrix shown in Table 3 .
All 14 CSFs (1-14) led to the Appropriate System for Enhancing Sustainability and Performance in E-Learning (15), thus marked with "V". Similarly, CSF 13, Commitment, was accomplished or attained by the CSF 4, User-Friendly and Well-Organized, E-learning system, and hence was marked as "A". As for "O", representing no relationship, CSF 1, Network Security, and CSF 13, Commitment, did not have any relationship. DMs did not identify any relationship to be termed as "X", wherein CSFs cause mutual enhancement. In a similar manner, all the CSF variables of E-learning were judged and SSIM was prepared as shown in Table 3 . 
User-Friendly and Well-Organized 
Development of Matrix for Reachability
Once the SSIM was obtained, another matrix was derived from it, known as the reachability matrix. Various symbols, for instance, V, A, X, and O, were replaced with '0 or '1 by applying the following conversion rules on SSIM. After the substitution of all the V, A, X and O, the initial reachability matrix was achieved, as shown in Table 4 .
Substitute Further, '1's are put in the SSIM through the transitive relationship between two variables. The transitive relation exists between two variables i and j if there is a variable k, such that variable i leads to j through k (i.e., i → k, k → j; then i → k). The process was repeated for all the variables and the result is given in Table 5 ; transitivity is represented by asterisks with 1, that is, 1*. Also, the driving power and dependence are given by adding all '1's for each variable in Table 5 . 
Partitioning Process of the Reachability Matrix
The partitioning process helps in identifying the hierarchy in the variables. With the help of the final reachability matrix, a reachability and antecedent set of variables for each variable was identified. The reachability set includes the variable itself and others that it helps to accomplish, whereas the antecedent set includes itself and other variables that help in accomplishing it. The intersection of these two reachability and antecedent sets was then calculated. The variable that had its reachability and intersection set equal became the top-level variable and was removed for the second iteration. The process was repeated until all the variables' levels were estimated. The resultant levels of all variables are shown in Table 6 . 
Development of Conical Matrix, Diagraph, and Final ISM Model
Once the partitioned reachability matrix was obtained, the next matrix known as the conical matrix could easily be derived from this matrix. Element 15 (Appropriate System for Enhancing Sustainability and Performance in E-Learning) was found at first level, that is, Level I, while elements 7 (Interaction with Instructor) and 8 (Interaction with other students) were found at the second level, that is, Level II, and elements 6 (Computer Competency) and 12 (Motivation) were obtained at third level, that is, Level III. Likewise, all other variables were checked and grouped together if they appeared to be on the same level. On rearranging the matrix, a conical matrix was obtained, which is shown in Table 7 . The conical matrix was employed to frame the diagraphs and final model. The digraph is a directed graph that helps in visualizing the contextual relationship. Afterwards, by removing transitiveness and replacing node numbers with description, the final ISM model was derived as shown in Figure 1 , and as discussed in the results section. 
MICMAC Analysis
The MICMAC analysis is based on the principle of multiplication properties of matrices. It provides the classification of the variable based on its driving power and driven power in terms of autonomous, dependent, linkage, and independent (driver) variables. The driving power and driven power of E-learning CSFs were derived from the final reachability matrix shown in Table 5 . The 
The MICMAC analysis is based on the principle of multiplication properties of matrices. It provides the classification of the variable based on its driving power and driven power in terms of autonomous, dependent, linkage, and independent (driver) variables. The driving power and driven power of E-learning CSFs were derived from the final reachability matrix shown in Table 5 . The MICMAC analysis diagram was prepared based on this data, as depicted in Figure 2 . Variables with weak driving power and dependence are classified as autonomous, and juxtaposed to them are linkage variables with strong driving power and dependence. These two categories are devoid of any CSF, as shown in Figure 2 . On the other hand, independent variables possess strong driving power and weak dependence and, contrary to them, are dependent variables. Thus, there are eight CSFs that fall under the quadrant IV (independent) and can be termed as enablers. Similarly, the seven CSFs of quadrant II (dependent) are more towards the desired outcome of E-learning. 
I -Autonomous Variable
In-Depth Interviews to Validate the Model
In total, six people with varying experiences with E-learning were contacted for the validation of the model, with the most experienced person being the Dean of E-learning, to the instructor with 12 years of experience. The model was shown and explained to them with the definitions of variables as needed. The in-depth interviews lasted between 15 min and an hour. The summarized, anonymous, and randomized interview transcripts are given below.
An interview with one of the reviewers lasted for one hour with important insights into his vision for the design of holistic approach for enabling E-learning. He stressed the importance of the needs of the people and design thinking approach. He proposed that the model should clearly depict four layers, starting from people, to IT, E-learning, and finally learning. By the people, he meant the organization with the budget, teams for setting up technology and E-learning resources, and students. He also put great emphasis upon the triangular interaction loop between students, instructional designer and instructors, and quality matters for the course design. He disagreed with the position of network security. He could see four layers into the proposed model, but was not able to comment on every variable of the model as it required more time and clarification. Moreover, he illustrated mostly on the independent variables of the model.
Another reviewer provided the most valuable input, which was that easy language communication, computer competency (ICT Skills), and motivation must help achieve both interaction with instructor and interaction with other students. Moreover, as per his remarks, network security is a misnomer and thus should be renamed as security and safety. Further, he stressed upon the need for financial and operational planning to be made an integral part in the earlier stages and in the designing, planning, and implementation of technology. One of the reviewers was in complete agreement with the model, except that easy language communication should not lead to simplification of content to the extent of leaving off abstract important concepts of a particular discipline.
The next reviewer proposed interchanging the motivation and commitment, as motivation will lead to commitment. Similarly, he suggested moving the user-friendly and well-organized factor above easy language communication, computer competency (ICT skills), and motivation, as the latter three will cause the former one. He also suggested some other names for network security, such as security and privileges, as well as to change student and instructor to learner and facilitator, respectively. He also felt it necessary to include culture somewhere, perhaps in easy language communication. Further, he emphasized upon the quality matters standards incorporation into the course design and checklist for organizational infrastructure readiness, in addition to defining policies, roles, and decision making.
Observation of one of the reviewers was that computer competence ICT skills should directly be followed by stakeholders' training. He also suggested interchanging the positions of motivation and commitment. Similarly, he said easy language communication should not be confused with the oversimplification of the course content. He also felt it necessary to rename or reposition network security. The sixth reviewer suggested broadening the scope of network security and said that it should prevent and monitor unauthorized access. He also recommended that stakeholders' training and commitment will also positively affect network security, in addition to the existing relationship between efficient technological infrastructure and course flexibility.
In summary, it can be concluded that the model comprehensively represents the major dimensions of the E-learning. Most reviewers are in agreement with the inter-relationships of the model variables. One major concern raised by almost all the reviewers is that network security is a misnomer. Therefore, it is suggested that it is renamed as security, access control, and privileges. Similarly, it seems reasonable to have the effects of easy language communication, computer competency (ICT skills), and motivation on both constructs such as interaction with other students and interaction with instructors, as pointed out by one of the reviewers. Interchanging the positions of commitment and motivation does not seem reasonable, as commitment is more on the dependent side and is expected to be exemplified by the organizers of E-learning, and that in turn will motivate the users of E-learning. As one of the studies suggests, intrinsic motivation of learners positively affects the learning outcome in gamified learning interventions [65] , and attitude and motivation in general keeps the E-learning cause rolling [9, 66] .
Model Discussions
In order to simplify the inter-relationship of fifteen E-learning constructs or critical success factors, the model will be explained in the following layers: E-learning resource accumulation, organization, and commitment; launch of E-learning; pre-learning dynamics; and learning.
Resource accumulation refers to the organizational infrastructure readiness and ensures that all the necessary resources are at the disposal. Resource organization entails well-tuned technological infrastructure followed by the appropriate E-learning course design using standard instructional design such as quality matters. Course design, if executed correctly, should demonstrate course flexibility and understandable relevant content.
Commitment to the resource side is essential among the organizing stakeholders. Moreover, it is reinforced by the appropriate training and inculcation of well-defined security, access control, and privileges. Once the resources are accumulated, organized, and committed in a systematic and optimal fashion, the user-friendly and well-organized E-learning is ready to be launched. Hereafter, the model may be seen to be transitioning into the dependent side and ultimately leading to the appropriate system for enhancing sustainability and performance in E-learning. In the E-learning environment, certain preconditions need to be met in order for learning to take place. These are easy language communication, computer competency (ICT skills), and motivation. These factors will lead to the interaction with other students and interaction with the instructor, and hence to productive learning.
Conclusions, Limitations, and Future Work
In the present digital era, it is of utmost importance to provide a learning environment free from constraints such as time, place, and learning mode. E-learning provides an answer to such constraints. However, it is important to ensure that sustainability and performance enhancement in E-learning implementation are accomplished along with delivery for global adoption of E-learning. The present research provides quantification, prioritization, and classification of CSFs of E-learning using ISM and MICMAC. The ISM model developed will help the university authority or management to understand the inter-relationships among E-learning CSFs for policy formulation, strategic decision making, and resource planning and optimization.
Management can attain the desired sustainability and performance of E-learning by carefully governing the independent CSFs such as organizational infrastructure readiness; efficient technology infrastructure; appropriate E-learning course design; course flexibility; understandable relevant content; stakeholders' training; security, access control, and privileges; commitment; and being user-friendly and well-organized. The strong presence of these independent CSFs will help in boosting the dependent CSFs including easy language communication, computer competency, and motivation, which are essential E-learning prerequisites. That ultimately will lead to the dynamics of learning in terms of improved interaction with instructor and interaction with other students. Gamification technology may also be synergized in E-learning for better learning motivation. Gamification technology helps in achieving a conducive environment for learning by enhancing teamwork with fun.
ISM utilizes the group decision-making technique to identify the contextual relationship between variables; therefore, it is not free from individual bias. However, efforts have been made to validate the model through six expert reviewers. The model has been found to represent important dimensions of E-learning and inter-relationships. Two important suggestions have been incorporated in the model discussion section, including renaming of network security to security, access control, and privileges and contribution of easy language communication, computer competency, and motivation to both interaction with instructor and interaction with other students. Further, a survey-based study can be conducted and structural equation modeling (SEM) can be applied to validate the model. 
